Regulatory control and function of alanine dehydrogenase from a thermophilic bacillus.
L-alanine dehydrogenase, (L-alanine:NAD+ oxidoreductase (deaminating), EC 1.4.1.1) synthesis in a thermophilic bacillus was found to be subjected to regulatory control. Addition of L- and D-alanine and L-serine to cultures growing in the presence of either succinate or pyruvate, induced an accelerated synthesis of the alanine dehydrogenase enzyme. Synthesis of the enzyme was dependent on the presence of inducer during growth and was arrested by addition of glucose. Catabolite repression by glucose was abolished by limiting the ammonium concentration during growth. The apparent Km values of the substrates involved in alanine dehydrogenase activity are as follows (M): NH4+, 4-10(-2); pyruvate, 5-10(-4); NADH, 6-10(-5); L-alanine, 3.1-10(-3) and NAD, 2-10(-4). Alanine dehydrogenase activity was measurable at temperatures below the minimal growth temperature (at 25 degrees C) and the highest activity was found at 65 degrees C; heat denaturation occurred at 80 degrees C.